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Abstract
Introduction: Ambulatory Care Sensitive Conditions (ACSC) are conditions for which hospitalisation is thought to
be avoidable with the use of effective preventive care and early disease management. The objective of this study
was to estimate the rate of avoidable hospitalisations in children younger than 24 months of age participating in a
Brazilian national representative survey and to identify the risk factors for such hospitalisations.
Methods: We analysed data from a cross-sectional study of 1901 children from the 2006 Brazilian National Demographic
Health Survey of Women and Children (NDHS). The children’s socioeconomic, biological and maternal characteristics,
nutritional status, and access to healthcare were tested; variables with p< 0.20 were selected to fit a Poisson regression.
Results: The prevalence of avoidable hospitalisation was 11.8 % (95 % Confidence Interval [CI], 9.0, 15.2); the prevalence
was higher in the Southeast (40.1 %) and Northwest (21.7 %) macro-regions. The multivariate model identified
five risk factors for avoidable hospitalisation: male gender (Prevalence Ratio [PR] = 1.48, p = 0.004), low socioeconomic
level (PR = 1.51, p = 0.005), children from mothers younger than 20 years of age (PR = 1.41, p = 0.031), not breastfed
within the first hour of life (PR = 1.29, p = 0.034), and neonatal hospitalisation (PR = 1.66, p = 0.043).
Conclusions: To decrease the costs associated with avoidable hospitalisations, health managers and professionals should
focus their efforts on providing effective primary healthcare to families of low socioeconomic levels, particularly prenatal
and paediatric care, as well as encouraging breastfeeding and supporting young mothers. Strategies to improve children’s
health by controlling such hospitalisations in Brazil should consider all residence areas and geopolitical macro-regions.
Introduction
Ambulatory Care Sensitive Conditions (ACSC), also known
as Potentially Avoidable Paediatric Hospitalisations (PAPH)
when related to children and adolescents, are conditions
for which hospitalisation is thought to be avoidable with
the application of effective preventive care and early disease
management, which is usually delivered in a primary care
setting. It is an indicator that correlates with access, quality,
effectiveness, and use of primary health care [1–5].
Avoidable hospitalisation rates have been used as qual-
ity indicators of healthcare provided to populations, as
access indicators of primary care, and as indicators of
outpatient care related to primary care capacity. These
indicators, based on the fact that appropriate use of am-
bulatory care services can reduce hospitalisation, can
help to expand policies and programs related to morbi-
mortality, which can decrease the costs of second and
third level health care and improve patient quality of life
by decreasing patient suffering [1, 4, 6–10].
Infants have the greatest risk of being hospitalised for
ACSC, particularly in developing countries. This result
can be explained by their immature development and
specific health conditions related to physical growth
and neurophychomotor development, resulting in a
physiological vulnerability for illness [8, 11, 12]. Focus-
ing in early childhood years is beneficial because it is
the opportune time to intervene and prevent the long-
term consequences of poor health [13].
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The Brazilian National Health System (SUS) intents to
provide equity in health by ensuring universal and free
access to primary care, although there are still a lot of
inequalities between regions. Since 1990, a Brazilian pri-
mary healthcare policy initiative (i.e., the Family Health
Strategy), which focuses on community primary health
care as a way to guarantee access, coverage and continu-
ity, has decreased avoidable hospitalisation rates in chil-
dren by performing systematic follow-ups and ensuring
health care accessibility [5, 8, 14].
Diarrhoea and respiratory diseases, particularly pneu-
monia, are the primary causes of avoidable hospitalisation
in Brazilian infants. According to the Brazilian Ministry of
Health, because of ACSC, hospitalisation rates decreased
by 4 % in children younger than 1 year of age between
2002 and 2012 (9.2 % vs. 5.2 %, respectively) [12, 15, 16].
Generally, paediatric hospitalisations should only occur
if there is no safer outpatient treatment for the disease be-
cause children placed in unfamiliar environments can ex-
perience psychological consequences. In addition, because
hospital care is responsible for a significant amount of
health investments, the reduction of avoidable hospitalisa-
tions would directly benefit health system planning [1, 12].
Since Brazil is a developing country with a large territor-
ial area and great socioeconomic and cultural diversity, the
regions’ differences can express peculiar epidemiological
characteristics of infants’ avoidable hospitalisation. Under-
standing inequalities in health related to access and equity
issues, such as socioeconomic and demographic character-
istics, is important to help health professionals identify vul-
nerable groups and develop strategies for control and
prevention of ACSC, aiding early diagnosis, reducing the
rate of related diseases and allocating resources to improve
paediatric healthcare, especially to Brazil and other coun-
tries with similar inequities and demography [5, 13, 17].
Globally, the most important risk factors related to
avoidable hospitalisation rates in infancy are black skin
colour, male gender, low maternal educational level, low
family income, low maternal age, living in an urban area,
higher family density, low birth weight, early weaning,
tobacco smoking, cold and humidity exposure, and diffi-
culty accessing outpatient care [1, 6, 11–13].
The aim of this study was to estimate the rate of
avoidable hospitalisations and to identify the associated
risk factors in infants from the “Pesquisa Nacional de
Demografia e Saúde da Criança e da Mulher” (the
Brazilian National Demographic Health Survey of Women
and Children [NDHS—2006]), a representative demo-
graphic health survey conducted by the Brazilian Ministry
of Health [15].
Methods
Data from the NDHS—2006 were used in this study.
The NDHS aimed to describe the demographic profiles
of Brazilian women of childbearing age and children
younger than 5 years of age. This research is part of the
MEASURE Demographic and Health Survey (DHS), an
investigation globally conducted and supported by United
States Agency for International Development (USAID)
and several other international institutions, which aims to
provide data and analyses of health indicators in develop-
ing countries. In Brazil, the NDHS—2006 is the third and
last edition of this research, which is performed in every
10 years [15].
The NDHS—2006 is a nationally representative house-
hold sample obtained using a selection performed in two
stages: primary units comprised of census tracts, and
secondary units formed by households. A probabilistic
distribution including the five Brazilian regions and
urban and rural areas was used. The NDHS—2006 se-
lected sample units The sample design, data collection
standards and procedures, data consistency, expansion
technique for the complex sample and ethical issues
have been reported elsewhere [15].
We analysed data from children younger than 24 months
of age who participated in the NDHS—2006. The initial
sample consisted of 1902 infants. One participant was ex-
cluded from the study due to a lack of information regard-
ing previous hospitalisations. Additionally, 75 children
were excluded from the multivariate analysis due to a lack
of data on the variables included in the model. Therefore,
data from 1901 children were considered in the bivariate
analysis, and data from 1826 children were included in the
multivariate analysis of avoidable hospitalisations.
The participants whose mothers reported that they
had any avoidable hospitalisation within the last 12 months
were included in the outcomes analysis. Only one out-
come was studied: avoidable hospitalisation. According to
the ‘Brazilian List of ACSC’, we considered as avoidable
hospitalisation any hospitalisation for the following rea-
sons (diseases): diarrhoea, pneumonia, bronchitis, and
others that potentially are avoidable paediatric hospita-
lisations by an appropriate ambulatory health care (e.g.
infectious diseases and nutrition disorders) [18]. The
Prevalence Ratios (PR) and factors associated with avoid-
able hospitalisation were calculated, taking into account
the complex NDHS—2006 sampling design, as mentioned
above [2, 15].
In choosing the variables, we considered factors that
have been identified in the literature as being associated
with avoidable hospitalisation, including specific charac-
teristics of the mother and children (e.g. maternal and
child’s age, maternal education and smoking, child’s sex,
weight at birth and nutritional status), the children’s access
to health services and family socioeconomic conditions.
Children’s nutritional status were analysed using z-score for
height for age, weight for age, and weight for height, as rec-
ommended by the World Health Organization (WHO),
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and all the index were calculated using the WHO Anthro
software [19, 20]. To analyse family income, we used a per
capita income based on the minimum wage for the year in
which the data were collected (monthly minimum wage in
2006 =US$163.00). The socioeconomic classes of the fam-
ilies were estimated using the “Associação Brasileira de
Empresas de Pesquisa” (Brazilian Association of Research
Companies [ABEP]) level (Brazilian socioeconomic criteria).
It consists in a score system, which is calculated for every
residence by assessing the total value of household goods
and the education level of the head of household. This
socioeconomic criteria has been used in Brazilian health
researches and it is considered the most appropriate tool to
be used to evaluate the purchasing power of families in
representative samples [21].
To estimate the hospitalisation prevalence rates in
Brazil by cause and by macro-regions (descriptive ana-
lyses), we used the established criteria by the original
sample design, which were performed with the expan-
sion technique that provided national representativeness
for five Brazilian macro-regions (North, Northeast,
Midwest, South and Southeast) and two residence areas
(urban and rural), and considering the sample weight for
both primary and secondary units [15].
To describe the sample population, we presented their
characteristics as continuous and categorical variables.
To investigate associations and estimate prevalence ratios
(bivariate and multivariate analyses), we used dichotom-
ous variables to perform a Poisson analysis, considering
just the expansion technique [22, 23]. The cut-off points
for the dichotomous variables were based on recommen-
dations of official agencies or were obtained through a lit-
erature review of the topic [19, 24].
To adjust for confounding factors, a Poisson multivari-
ate analysis was performed using a forward stepwise
technique. The selection criteria for the explanatory and
control variables for inclusion in the final model were
those associations with avoidable hospitalisation corre-
sponding to a p < 0.20 [25]. A maximum level of p = 0.05
was chosen to indicate a significant association and,
thus, was retained in the final model. Three controlling
variables that conceptually interfered with avoidable hos-
pitalisation rates were retained in the final model: child
age, residence area, and macro-region.
The Stata statistical software package, version 12.0 [26]
was used to analyse the data and to expand the sample.
Results
We found that 224 Brazilian infants were hospitalised by
ACSC in the 12 months preceding the 2006 survey,
which equals 237 hospitalisations due to the occurrence
of more than one admission per child occasionally. Those
numbers resulted in a prevalence rate of 11.8 % hospitali-
sations countrywide (95 % Confidence Interval [CI], 9.0,
15.2). The hospitalisation prevalences were similar by
cause, varying between 2.1 % and 4.5 %. The highest
prevalence was related to respiratory diseases (pneumonia
and bronchitis) resulting in 5.3 %, almost a half of the total
hospitalisation rate (Fig. 1).
When categorised by the five Brazilian macro-regions,
the highest avoidable hospitalisation rates occurred in the
North (16.6 %) (95 % CI, 12.5, 21.7) and South (14.7 %)
(95 % CI, 10.2, 20.8) macro-regions. However, the greatest
percentages of hospitalisations occurred in the Southeast
(40.1 %), followed by the Northeast (21.7 %). Although the
Southeast hospitalisation rate (11.2 %) was not one of the
highest, four in each ten children in Brazil were hospita-
lised in this macro-region (Fig. 2).
Table 1 reports the prevalence estimates and means of
the infant characteristics. The mean children’s and mother’s
age were 11.0 (95 % CI, 10.5, 11.6) and 25.4 (95 % CI, 24.9,
26.0), respectively. The mean per capita family income
(US$162.35) was lower than the Brazilian minimum wage
for 2006 (US$163.00). The percentage of male children was
52.6 % (95 % CI, 48.2, 56.9). Only 39.1 % of the infants were
breastfed in the first hour of life, and the mean number of
exclusive breastfeeding days was 101.3. Besides, 5.4 % (95 %
CI, 3.0, 7.8) of children were hospitalised during the first
days of their life (neonatal hospitalisation).
The independent variables and their associations with
avoidable hospitalisation are presented in Table 2. In the
bivariate analysis, the variables related to socioeconomic
characteristics, children’s health care conditions, bio-
logical aspects, maternal characteristics, and children’s
nutritional status were associated with children’s hospi-
talisations. Among these variables, the child’s age (p <
0.001), sex (p = 0.004), and ABEP level (p = 0.006) dem-
onstrated the strongest associations. Besides, sanitation
conditions, breastfeeding in the first hour of life, neo-
natal hospitalisation, maternal education (years), marital
status, and height for age (z-score) were significantly as-
sociated with avoidable hospitalisation. As shown in
Table 2, the variables that reported p < 0.20 were eligible
for adjustment in the multivariate analysis.
Figure 3 demonstrates the prevalence ratio that remained
in the final multiple model (p < 0.05). Male children
(PR = 1.48, p = 0.004) from the lowest ABEP level (PR =
1.51, p = 0.005), with mothers younger than 20 years of
age (PR = 1.41, p = 0.031), who were not breastfed in
the first hours of life (PR = 1.29, p = 0.034), and who
had been hospitalised immediately after birth (PR = 1.66,
p = 0.043) independently demonstrated a greater risk of
avoidable hospitalisation, when adjusted for child age,
residence area and macro-region.
Discussion
The results of this study indicated that 11.8 % of chil-
dren younger than 24 months were hospitalised in the
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past 12 months, particularly because of diarrhoeal and
respiratory diseases. The highest avoidable hospitalisa-
tion rate occurred in the North, and the highest percent-
age of cases occurred in the Southeast. Overall, the
hospitalisations were independently associated with male
gender, lower socioeconomic level, younger mothers, no
breastfeeding in the first hour of life, and neonatal
hospitalisation.
Although paediatric hospitalisations because of ACSC
have occurred less frequently in the last decades in Brazil,
high rates still occur in the five macro-regions, despite be-
ing avoidable, as demonstrated by the results of this study
[8, 27]. Globally, the rate of ACSC in paediatric groups
has decreased with age, meaning that the rates decrease
after 2 years of age [2, 4]. However, a comparison of avail-
able studies showed that these rates vary greatly due to
wide variability among the conditions considered to be
sensitive enough for ambulatory care [1, 6, 28].
Diarrhoea, pneumonia and bronchitis were the main
causes of hospitalisation of Brazilian children in this study.
This finding is consistent with those reported by national
and international research studies [29–32]. Diarrhoea re-
sults from a lack of access to piped water, low sanitation
conditions, low family income, and low maternal educa-
tion. Reduced diarrhoea rates have been observed due to























Fig. 2 Hospitalisation prevalence (%) of children younger than 2 years old (Brazil and macro-regions, NDHS, 2006)
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is still considered to be a public health problem world-
wide, particularly among developing countries and in chil-
dren younger than 5 years of age [27, 33, 34].
However, pneumonia and bronchitis are responsible
for a large percentage of hospitalisations among children
younger than 5 years old worldwide. These diseases are
related to poor air conditions, exposure to smoke, house-
hold overcrowding and low family income [33, 35, 36].
Those respiratory diseases can be influenced by many
socioeconomic and environmental factors; therefore, the
rates of avoidable hospitalisation are sensitive to regional
diversity in Brazil due to its territorial extension and
continental features [27]. In the present study, we found
that the Southeast and the Northeast macro-regions of
Brazil had the greatest number of children younger than
2 years old who were hospitalised due to ACSC, but
higher rates of avoidable hospitalisations occurred in the
North. Although the majority of available studies indi-
cated that the rates of avoidable hospitalisation were
higher in Southeast cities, particularly when related to
respiratory diseases, it is likely that the North is a large
macro-region with barriers that prevent offering the
population adequate primary care and, consequently,
provide less protection against hospitalisations by ACSC.
Thus, it is important to consider that nosographic condi-
tions for hospitalisation depend on the location and the
environment [33, 35, 37].
In the last decades, residents from the North and
Northeast regions of Brazil have migrated to the South-
east because of the great economic development in that
macro-region and the possibility of better living condi-
tions for their families. In addition to the high migration
rates, the hospital infrastructure in the Southeast has
one of the greatest number of beds in Brazil (2.35 per
1000 inhabitants), which increases accessibility and,
consequently, the likelihood of greater numbers of hos-
pitalisation cases. Moreover, a physician’s behaviour can
be influenced by the existence of available beds, which
can also directly influence the hospital admission rate
because doctors decide whether to admit a child for hos-
pitalisation [31, 38, 39].
Male gender was found to be related to the risk of be-
ing hospitalised for ACSC, which is consistent with the
literature; however, the use of ambulatory care was
greater among females compared with males, and girls
were more likely to be taken care by their mothers and/
or guardians [7, 39].
Lower socioeconomic conditions present the same
risk, as explained by Berkson’s paradox: poor children
are hospitalised more frequently than rich children with
equally severe episodes. Poor children tend to have poor
sanitation and poor living conditions, which leads to
more episodes of diarrhoea; at the same time, poor chil-
dren’ tend to be exposed to poor indoor air quality and
smoking parents who are less likely to purposefully avoid
smoking around their children, leading to more episodes
of respiratory diseases. In addition, the ABEP level con-
siders parental education when classifying a population.
Thus, classes D and E had fewer years of education,
which leads to less information, including information
about healthcare. Moreover, there is the influence of a
physician’s judgment regarding which children require
hospitalisation, as explained above. This decision is dir-
ectly influenced by socioeconomic conditions because
poor people usually lack ideal conditions to provide ad-
equate treatment at home. Together, these factors lead
to higher hospitalisations rates for lower socioeconomic
status’ children [11, 31, 40]. According to a Canadian co-
hort study, children born to low-income families had
higher rate of hospitalisation during the first year of life,
Table 1 Averages and prevalences of the characteristics of children younger than 2 years old (Brazil, NDHS, 2006)
Characteristics (continuous variables) n μ (95 % CI) Characteristics (categorical variables) n P (%) (CI 95 %)
Age (months) 1901 11.0 (10.5;11.6) Urban residence area 1901 82.3 (77.6;86.9)
Mother’s age (years) 1901 25.4 (24.9;26.0) Mother’s age younger than 20 years 1901 18.7 (15.0;22.4)
Maternal education (years) 1894 7.9 (7.6;8.2) Maternal education <8 years 1901 38.0 (33.3;42.7)
People in household 1901 4.4 (4.2;4.5) Sex (male) 1901 52.6 (48.2;56.9)
Siblings in household 1074 1.5 (1.4;1.6) ABEP level (D-E) 1872 61.9 (56.7;67.2)
Per capita family income (R$) 1662 248.6 (212.7;284.6) Macro-region (S and SE) 1901 54.4 (49.2;59.6)
Prenatal (visits) 1803 8.0 (7.6;8.3) Neonatal hospitalisation 1850 5.4 (3.0;7.8)
Weight at birth (g) 1860 3250 (3213;3295) Breastfeeding in the first hour of life 1901 39.1 (34.7;43.6)
Exclusive breastfeeding (days) 1851 101.3 (95.8;106.8) Maternal smoking 1901 14.0 (10.8;17.3)
Height for agea 1752 −0.15 (−0.29; −0.02) Primiparous mother 1901 48.9 (44.4;53.4)
Weight for agea 1805 0.16 (0.08;0.26) Lack of sanitation 1901 76.2 (72.0;80.5)
Weight for heighta 1737 0.33 (0.23;0.44) Lack of maternal marital stability 1901 13.6 (10.0;17.2)
μ mean, P prevalence, CI confidence interval, ABEP level Brazilian socioeconomic criteria, R$ Real (Brazilian currency), S South, SE Southeast
az-score
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Table 2 Prevalence ratio of hospitalisations and characteristics of children younger than 2 years old (NDHS, 2006)
Variables (n) N Categories Hospitalisations n (%) PR p
Socioeconomic characteristics
Residence area 1901 Urban 1284 12.41 (156) 1.10 0.496
Rural 617 8.70 (68) 1.00
ABEP level 1872 D-E 1209 12.56 (159) 1.48 0.006
A-B-C 663 10.05 (59) 1.00
Sanitation conditions 1901 Inadequate 1590 14.07 (198) 1.49 0.043
Adequate 311 4.31 (26) 1.00
People in household 1901 ≥4 1405 13.68 (177) 1.33 0.073
<4 496 7.96 (47) 1.00
Per capita family income (minimum wage) 1901 ≤1 1420 13.32 (174) 1.18 0.287
>1 481 7.42 (50) 1.00
Child healthcare conditions
Exclusive breastfeeding (months) 1901 <6 1440 10.88 (158) 0.77 0.051
≥6 461 14.24 (66) 1.00
Breastfeeding in the first hour of life 1901 No 733 13.30 (102) 1.33 0.019
Yes 1168 10.75 (122) 1.00
Neonatal hospitalisation 1850 Yes 90 26.58 (18) 1.72 0.015
No 1760 10.97 (204) 1.00
Prenatal visits 1901 <6 398 16.22 (52) 1.14 0.388
≥6 1503 10.80 (172) 1.00
Biological aspects
Age (months) 1901 <12 980 8.17 (75) 0.47 <0.001
≥12 921 15.85 (149) 1.00
Birthweight (Kg) 1901 <2.5 118 20.08 (17) 1.24 0.365
≥2.5 1783 11.28 (207) 1.00
Sex 1901 Male 1002 14.53 (139) 1.47 0.004
Female 899 8.67 (85) 1.00
Maternal characteristics
Education (years) 1901 <8 835 13.99 (114) 1.32 0.027
≥8 1066 10.37 (110) 1.00
Marital status 1901 Without partner 283 22.84 (43) 1.36 0.049
With partner 1618 10.00 (181) 1.00
Age (years) 1901 <20 283 20.49 (41) 1.28 0.117
≥20 1618 9.73 (183) 1.00
Smoker 1901 Yes 248 21.02 (36) 1.28 0.142
No 1653 10.24 (188) 1.00
Primiparous 1901 Yes 780 12.12 (86) 0.89 0.392
No 1121 11.40 (138) 1.00
Child nutritional status
Height for age (z-score) 1901 <−2 159 28.22 (28) 1.57 0.015
≥ − 2 1742 10.35 (196) 1.00
Weight for height (z-score) 1901 <−2 49 16.08 (8) 1.40 0.363
≥ − 2 1852 11.62 (216) 1.00
Weight for age (z-score) 1901 <−2 61 13.43 (8) 1.12 0.735
≥ − 2 1840 11.70 (216) 1.00
PR prevalence ratio, ABEP level Brazilian socioeconomic criteria
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and this association usually persists for up to 9 years
after birth, which shows the long-term consequences of
social inequalities [32].
Children with mothers younger than 20 years old had
a greater risk of avoidable hospitalisation. However, data
in the literature is contradictory. Regarding hospitalisa-
tion for acute respiratory diseases and diarrhoea, the
mother’s age has not been demonstrated as a risk factor
in some studies [34, 36]. However, Fuchs, Victora and
Fachel (1996) have demonstrated that an adolescent
mother’s children have a greater risk of being hospita-
lised for diarrhoea because they are less prepared to
manage this situation. This supposed unpreparedness is
related to the change in social representations when a
daughter who is entirely dependent suddenly becomes a
mother who must provide and care for someone else.
Although an adolescent is physically ready to become a
mother, she is generally not socially, psychologically and
economically ready because the Brazilian society has not
favoured this competence, and adolescent pregnancy has
been viewed as a socially vulnerable condition [41, 42].
The fact that a child was not breastfed in the first hour
of life also increases the risk for avoidable hospitalisa-
tion. Breastfeeding in the first hour of life corresponds
to the fourth step of the Baby-Friendly Hospital Initia-
tive (BFHI), working as a predictor for exclusive and
total breastfeeding. Adequate breastfeeding practices can
decrease infant morbimortality and reduce the occur-
rence of infectious diseases, such as diarrhoea and pneu-
monia. Supposedly, the action of breastfeeding in the
delivery room is linked to a greater quality of child feed-
ing in the first year of life and a lower risk of being hos-
pitalised because of ACSC. In addition, breastfeeding in
the first hour can be influenced by the healthcare pro-
vided before and during labour, which means that poor
prenatal visits can lead to a mother’s lack of information
concerning breastfeeding and its benefits. Additionally,
depending on the routines and quality of the hospital
staff, this practice may be more or less valued, leading
the health care professionals to encourage the mother
(or not) to suckle her child in the immediate postpartum
period [43–45]. This finding indicates how one small ac-
tion can sometimes protect children from future adverse
events, but it is most likely related more to the joint
phenomena rather than to the fact itself.
Neonatal hospitalisation was also associated with a
greater risk of future avoidable hospitalisations, after ac-
counting for the healthcare provided to pregnant women
and their newborns in the antepartum period, during
labour and right after birth. This critical period helps to
determine good health in the first 2 years of life, during
which the main reasons for hospitalisation (e.g., low
birth weight, premature birth, asphyxia and infectious
diseases) may delay a child’s growth and development and
result in greater susceptibility to infectious diseases, such
as pneumonia and diarrhoea. Because children hospita-
lised in the neonatal period usually have lower immunity
and worse general health than children who are not hospi-
talised during this period, the risk of being hospitalised
during infancy is greater [46, 47].
The identification of situations in which children were
more likely to experience avoidable hospitalisation gain
greater validity with the inclusion of other factors that
potentially influence hospitalisations in the multivariate
analysis, thereby providing the broad perspective neces-
sary to identify events triggered by multiple risk factors
[48]. Thus, the effects that were shown to be significant
after controlling for other variables in the multifactorial















Fig. 3 Adjusted prevalence ratio (PR) of hospitalisations of children younger than 2 years old (Brazil, NDHS, 2006). Adjusted model for child age,
residence area and macro-region
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Considering the measurement of the effectiveness of
primary care and the development of public health strat-
egies to decrease avoidable hospitalisations, it is import-
ant evaluate mechanisms related to access to healthcare
as number of hospitals and physicians, the scope of pro-
vided care including the coordination between different
levels of attention and, particularly, social inequalities such
as socioeconomic, demographic and epidemiological char-
acteristics as those highlighted above [5].
This study was performed using rigorous data gather-
ing and analysis methods; however, including newborns
in the sample may have affected the comparison of our
results with studies that only included infants. Moreover,
the age group chosen for this research has not usually
been the focus of studies investigating hospitalisation
rates and associated factors. These children are usually
physically immature and, consequently, their health sta-
tuses are more vulnerable, placing them (as a group) at
risk of hospitalisation [11].
Once the NDHS—2006 is based on a national repre-
sentative sample for Brazilian infants and is similar to
other research based on demographic health surveys,
this study has performed all statistical procedures with
the expansion technique of complex samples to ensure
the data legitimacy [49].
Note that a possible limitation of this study is that
hospitalisation rates may not reflect the real necessity of
hospitalisation because they can be influenced by the
population’s accessibility to care, physician judgments,
quantity of available beds, and health service infrastruc-
ture. Hence, it is important to use this indicator spar-
ingly, preferably by considering these variables in the
analysis [31]. In addition, the data are reflective of the
mother’s capacity to recall events in the past 12 months,
which may have limited the accuracy of the information.
Furthermore, we were limited to using variables con-
tained in the NDHS—2006 because the analysis was
conducted using a pre-existing dataset. The only three
conditions related to hospitalisation that were specified
were diarrhoea, pneumonia and bronchitis, which limit
knowledge of the cause of hospitalisation.
Although these limitations potentially lead to misinter-
pretation, it is unlikely that their extension has affected
or depreciated the meaning and the validity of the esti-
mated prevalence ratios. Once the NDHS - 2006 is the
main set of data available in Brazil, the results should be
useful for health professionals and managers aware of
the strengths and limitations of that information as hap-
pen with national health surveys based on mothers’ in-
terviews [50].
Conclusions
This study highlights the fact that strategies to improve
children’s health in Brazil by controlling avoidable
hospitalisations should include health education and
promotion in all residence areas and geopolitical macro-
regions, particularly for young mothers from low socio-
economic backgrounds. Lifestyle quality improvements
based on effective access to primary healthcare, particu-
larly prenatal and paediatric care, including the preven-
tion of neonatal problems and the stimulation of
adequate breastfeeding, may be essential goals for com-
munities and state authorities.
Because these associations do not represent causality
but instead identify risk factors, health professionals
should develop a special outpatient care schedule for
children with Fig. 3 characteristics to avoid avoidable
hospitalisations.
Furthermore, the characterisation of avoidable hospi-
talisation in children as an undesirable condition, par-
ticularly in the first years of life, indicates that health
managers should develop and execute more direct, fo-
cused and integrated strategies involving all public
health and education systems to effectively prevent such
hospitalisations.
In addition, these results reinforce the importance of
the impact of gastrointestinal and respiratory diseases
that cause children to have avoidable hospitalisations.
The development of strategies to control these morbid-
ities could substantially decrease the hospitalisation
costs, thereby improving resource allocation, particularly
in developing countries such as Brazil.
Finally, given the multiple factors involved in avoidable
hospitalisations in children, additional qualitative or quan-
titative studies that examine community needs are re-
quired to determine potential opportunities for health and
education interventions.
Competing interests
The authors of the manuscript declare that they have no competing of
interest. The interpretation of data and presentation of information were not
influenced by any personal or financial relationship with other people or
organizations.
Authors’ contributions
TK wrote the article, selected the study design, and performed the data
analysis and interpretation. LAM contributed to data analysis and
interpretation and collaborated in writing the article. TK and JAACT
collaborated in conception of the study and participated in selecting the
survey and sampling strategy. All authors approved the contents of the
manuscript.
Acknowledgements
The present study used secondary data from the National Demographic
Health Survey of Women and Children (NDHS—2006) performed by Ministry
of Health of Brazil. The authors thank the NDHS—2006 research group for
survey accomplishment and express their appreciation to Ministry of Health
of Brazil for providing access to sample data and funding the NDHS—2006.
Received: 24 December 2014 Accepted: 13 August 2015
Konstantyner et al. International Journal for Equity in Health  (2015) 14:69 Page 8 of 9
References
1. Silva AAM, Gomes UA, Tonial SR, Silva RA. Fatores de risco para hospitalização
de crianças de um a quatro anos em São Luís, Maranhão, Brasil. Cadernos de
Saude Publica. 1999;15:749–57.
2. Chang CF, Herrod HG, Steinberg SS. Prevalence and costs of acute and
chronic potentially avoidable pediatric hospitalizations in Tennessee. Tenn
Med. 2009;102(11):35–9.
3. Pracht EE, Orban BL, Comins MM, Large JT, Asin-Oostburg V. The relative
effectiveness of managed care penetration and the healthcare safety net in
reducing avoidable hospitalizations. J Healthc Qual. 2011;33(4):42–51.
4. Ansari Z, Haider SI, Ansari H, Gooyer T, Sindall C. Patient characteristics
associated with hospitalisations for ambulatory care sensitive conditions in
Victoria, Australia. BMC Health Serv Res. 2012;12:475.
5. Guanais FC, Gómez-Suárez R, Pinzón L, Inter-American Development Bank.
Series of avoidable hospitalizations and strengthening primary health care -
Primary care effectiveness and the extent of avoidable hospitalizations in
Latin America and the Caribbean. 2012.
6. Caetano JRM, Bordin IAS, Puccini RF, Peres CA. Fatores associados à
internação hospitalar de crianças menores de cinco anos, São Paulo, SP. Rev
Saude Publica. 2002;36:285–91.
7. Ferrer AP, Sucupira AC, Grisi SJ. Causes of hospitalization among children ages
zero to nine years old in the city of São Paulo, Brazil. Clinics (Sao Paulo).
2010;65(1):35–44.
8. Retrão MMS, Oliveira EAR, Lima LHO, Duailibe FT, Silva RN, Brito BB.
Hospitalizações de menores de cinco anos em hospital público: um estudo
descritivo. Rev Interdisciplinar. 2013;6(3):143–51.
9. Eggli Y, Desquins B, Seker E, Halfon P. Comparing potentially avoidable
hospitalization rates related to ambulatory care sensitive conditions in
Switzerland: the need to refine the definition of health conditions and to
adjust for population health status. BMC Health Serv Res. 2014;14:25.
10. Casanova C, Colomer C, Starfield B. Pediatric hospitalization due to ambulatory
care-sensitive conditions in Valencia (Spain). Int J Qual Health Care. 1996;8(1):51–9.
11. Chen L, Lu HM, Shih SF, Kuo KN, Chen CL, Huang LC. Poverty related risk for
potentially preventable hospitalisations among children in Taiwan. BMC
Health Serv Res. 2010;10:196.
12. Granzotto JA, Fonseca SS, Steffen MS, Machado MM, Roncaglio R, Lima DP,
et al. Fatores relacionados à internação pediátrica em um hospital
universitário da Região Sul do Brasil. Pediatria (São Paulo). 2010;32(1):15–9.
13. Butler DC, Thurecht L, Brown L, Konings P. Social exclusion, deprivation and
child health: a spatial analysis of ambulatory care sensitive conditions in
children aged 0–4 years in Victoria, Australia. Soc Sci Med. 2013;94:9–16.
14. Oliveira RR, Costa JR, Mathias TAF. Hospitalization of children under five
years of age due to avoidable causes. Rev Latinoam Enferm. 2012;20:135–42.
15. Ministério da Saúde, Centro Brasileiro de Análise e Planejamento. Pesquisa
Nacional de Demografia e Saúde da Criança e da Mulher (PNDS – 2006).
Brasília: Ministério da Saúde, Centro Brasileiro de Análise e Planejamento; 2009.
16. Ministério da Saúde. Indicadores e dados básicos. Brasília: Ministério da
Saúde; 2014. http://tabnet.datasus.gov.br/cgi/idb2012/matriz.htm.
17. Ribeiro PT. The right to healthcare: integrity, diversity, and territoriality. Cien
Saude Colet. 2007;12(6):1525–32.
18. Ministério da Saúde, Secretaria de Atenção à Saúde. Portaria n° 221, de 17 de
abril de 2008. Brasília: Ministério da Saúde, Secretaria de Atenção à Saúde; 2008.
19. WHO. WHO child growth standards: length/height-for-age, weight-for-age,
weight-for-length, weight-for-height and body mass index-for-age, methods
and development 2006. 2006.
20. WHO. Anthro for personal computers manual: Software for assessing
growth and development of the world’s children. Geneva: WHO; 2007.
21. Associação Brasileira de Empresas de Pesquisa (ABEP). Dados com base no
Levantamento Socioeconômico 2006 e 2007 - IBOPE. Brasil: Associação Brasileira
de Empresas de Pesquisa (ABEP); 2009. http://www.abep.org.
22. Barros AJ, Hirakata VN. Alternatives for logistic regression in cross-sectional
studies: an empirical comparison of models that directly estimate the prevalence
ratio. BMC Med Res Methodol. 2003;3:21.
23. Francisco PMSB, Donalisio MR, Barros MBA, Cesar CLV, Carandina L,
Goldbaum M. Medidas de associação em estudo transversal com
delineamento complexo: razão de chances e razão de prevalência.
Rev Bras Epidemiol. 2008;11:347–55.
24. Gregg M. Field epidemiology. Nova York: Oxford University Press; 2008.
25. Budtz-Jørgensen E, Keiding N, Grandjean P, Weihe P. Confounder selection in
environmental epidemiology: assessment of health effects of prenatal mercury
exposure. Ann Epidemiol. 2007;17(1):27–35.
26. StataCorp. Stata statistical software: release 12. College Station: StataCorp LP;
2011.
27. Vasconcelos MJOB, Batista Filho M. Doenças diarréicas em menores de
cinco anos no Estado de Pernambuco: prevalência e utilização de serviços
de saúde. Rev Bras Epidemiol. 2008;11(1):128–38.
28. Alfradique ME, Bonolo PF, Dourado I, Lima-Costa MF, Macinko J, Mendonça CS,
et al. Ambulatory care sensitive hospitalizations: elaboration of Brazilian list as a
tool for measuring health system performance (Project ICSAP - Brazil). Cad Saude
Publica. 2009;25(6):1337–49.
29. Oleksiuk O. Avoidable hospitalization of children, morbidity and health care
supply. Hygeia Public Health. 2013;48(2):234–7.
30. Rodrigues-Bastos RM, Campos EM, Ribeiro LC, Firmino RUR, Bustamante-
Teixeira MT. Hospitalizations for primary care-sensitive conditions in a
Southern Brazilian municipality. Rev Assoc Med Bras. 2013;59(2):120–7.
31. Goodman DC, Fisher ES, Gittelsohn A, Chang CH, Fleming C. Why are children
hospitalized? The role of non-clinical factors in pediatric hospitalizations.
Pediatrics. 1994;93:896–902.
32. Agha MM, Glazier RH, Guttmann A. Relationship between social inequalities
and ambulatory care-sensitive hospitalizations persists for up to 9 years
among children born in a major Canadian urban center. Ambul Pediatr.
2007;7(3):258–62.
33. Moura BLA, Cunha RC, Aquino R, Medina MG, Mota ELA, Macinko J, et al.
Principais causas de internação por condições sensíveis à atenção primária
no Brasil: uma análise por faixa etária e região. Rev Bras Saude Mater Infant.
2010;10 Suppl 1:s83–91.
34. Vanderlei LC, da Silva GA, Braga JU. Risk factors for hospitalization due to
acute diarrhea in children under two years old: a case–control study. Cad
Saude Publica. 2003;19(2):455–63.
35. Oliveira BRG, Viera CS, Collet N, Lima RAG. Causas de hospitalização no SUS de
crianças de zero a quatro anos no Brasil. Rev Bras Epidemiol. 2010;13(2):268–77.
36. Macedo SE, Menezes AM, Albernaz E, Post P, Knorst M. Risk factors for acute
respiratory disease hospitalization in children under one year of age. Rev
Saude Publica. 2007;41(3):351–8.
37. Caldeira AP, Fernandes VBL, Fonseca WP, Faria AA. Internações pediátricas
por condições sensíveis à atenção primária em Montes Claros, Minas Gerais,
Brasil. Rev Bras Saude Mater Infant. 2011;11(1):61–71.
38. Ministério da Saúde. Indicadores e Dados Básicos - Brasil 2012. Brasília:
Ministério da Saúde; 2012. http://tabnet.datasus.gov.br/cgi/idb2012/matriz.htm.
39. Gusmano MK, Rodwin VG, Weisz D. A new way to compare health systems:
avoidable hospital conditions in Manhattan and Paris. Health Aff (Millwood).
2006;25(2):510–20.
40. Matijasevich A, Cesar JA, Santos IS, Barros AJ, Dode MA, Barros FC, et al.
Hospitalizations during infancy in three population-based studies in Southern
Brazil: trends and differentials. Cad Saude Publica. 2008;24 Suppl 3:437–43.
41. Maranhão TA, Gomes KR, Silva JM. Factors affecting young mothers’ social and
family relations after pregnancy. Cad Saude Publica. 2014;30(5):998–1008.
42. Fuchs SC, Victora CG, Fachel J. Hierarchical model: a proposal for a model
to be applied in the investigation of risk factors for severe diarrhea. Rev
Saude Publica. 1996;30(2):168–78.
43. Boccolini CS, Carvalho ML, Oliveira MI, Vasconcellos AGG. Factors
associated with breastfeeding in the first hour of life. Rev Saude Publica.
2011;45(1):69–78.
44. Boccolini CS, Boccolini PM, Carvalho ML, Oliveira MI. Exclusive breastfeeding
and diarrhea hospitalization patterns between 1999 and 2008 in Brazilian
State Capitals. Cien Saude Colet. 2012;17(7):1857–63.
45. Belo MNM, Azevedo PTACC, Belo MPM, Serva VMSBD, Batista Filho M,
Figueiroa JN, et al. Aleitamento materno na primeira hora de vida em um
Hospital Amigo da Criança: prevalência, fatores associados e razões para sua
não ocorrência. Rev Bras Saude Mater Infant. 2014;14(1):65–72.
46. Costa ALRR, Araújo Júnior E, Lima JWO, Costa FS. Fatores de risco materno
associados à necessidade de unidade de terapia intensiva neonatal. Rev
Bras Ginecol Obstet. 2014;36(1):29–34.
47. Bittencourt RM, Gaíva MA. Early neonatal mortality related to clinical
interventions. Rev Bras Enferm. 2014;67(2):195–201.
48. Kleinbaum DG, Kupper LL, Nizam A, Muller KE. Applied regression analysis
and other multivariable methods. California: Thompson Brooks/Cole; 2007.
49. Szwarcwald CL, Damacena GN. Amostras complexas em inquéritos
populacionais: planejamento e implicações na análise estatística dos dados.
Rev Bras Epidemiol. 2008;11 Suppl 1:38–45.
50. Korn EL, Graubard BI. Analysis of health surveys. New York, USA: Wiley-
Interscience; 1999.
Konstantyner et al. International Journal for Equity in Health  (2015) 14:69 Page 9 of 9
